Hemodialysis and L-arginine, but not D-arginine, correct renal failure-associated endothelial dysfunction.
In end-stage renal failure (ESRF) symptomatic hemodialysis-related hypotension may prevent effective provision of renal replacement therapy. Endogenous inhibitors of nitric oxide synthase accumulate in ESRF and are cleared by dialysis. We, therefore, hypothesised that removal of these inhibitors by hemodialysis would increase endothelial nitric oxide generation and promote venodilation. In vivo responses of norepinephrine preconstricted dorsal hand veins to locally active doses of acetylcholine (an activator of nitric oxide synthase) and glyceryl trinitrate (GTN; a nitric oxide donor) were examined in patients undergoing maintenance hemodialysis for ESRF and in healthy age- and sex-matched controls. Patient studies were undertaken before and after dialysis. Studies before dialysis were repeated with co-infusion of either L-arginine or its inactive enantiomer D-arginine. Venodilation in response to acetylcholine was impaired before, and corrected by, dialysis whereas venodilation to GTN was similar before and after dialysis. Venodilation in response to acetylcholine before dialysis was restored by co-infusion of L- but not D-arginine. Therefore, patients with ESRF undergoing hemodialysis have impaired acetylcholine-mediated venodilation consistent with the accumulation in ESRF of functionally important inhibitors of nitric oxide synthase that are cleared by dialysis.